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Roll No.  
 
Total No. of Questions: 07              Total No. of Pages: 02 

B. Tech. (ME) (Sem. 6) 
DESIGN OF MACHINE ELEMENTS-II 

Subject Code: BTME-601 
Paper ID: A2361 

Time: 3 Hrs.              Max. Marks: 60 
 
INSTRUCTIONS TO CANDIDATES: 

1. Section A is COMPULSORY consisting of TEN questions carrying TWO marks each. 

2. Section B contains SIX questions carrying TEN marks each and students have to attempt 
any FOUR questions. 

 
 

SECTION A 
 

1.  
a) What is backlash in gear tooth? 

b) What is the condition for self-locking block brake? 

c) Mention at least four major advantages ofV-belt drive over flat-belt drive. 

d) Explain the meaning and significance of' spring index'. 

  e) What are the criteria for the selection of weaker between pinion and gear while designing 

a gear drive? 

t) Differentiate between herringbone and double helical gear. 

g) What is the use of flywheel in punching press? 

h) Write and explain the load-life relation for a roller bearing. 

i) What is polygonal effect in a chain drive? 

j) List the bearing performance parameters. 

 
 

SECTION B 

2. A multi-disc clutch has three discs on the driving shaft and two on the driven shaft. The clutch is 
reqired to transmit 30 kW at 1700 r.p.m. The contact surfaces. are in  dry condition and the 
coefficient of friction is 0.1. The inside diameter of the contact surface is 7.5 cm.  If the 
Permissible pressure on friction lining is limited to 0.5 MPa, determine the outside diameter of 
the clutch plate based on uniform wear theory. What is the force required to engage the clutch. http
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3. In an application, a 360° hydrodynamic bearing having journal diameter of I 00 mm and lid ratio 
of I was used to support a radial load of 50000 N, acting on the shaft running at 1440 r.p.m. A 
lubricant with a viscosity maintained at 20 cP was used to avoid direct contact of journal and 
bearing surface which maintained radial clearance of 0.12 nun. Calculate the magnitude of (i) 
minimum film thickness, (ii) coefficient offriction and (iii) power lost in friction. 

4. Prove that the bending stresses induced in the full-length leaves of leaf spring are 50% more than 
those in the graduated leaves. 

5. Design an open belt drive to transmit 100 kW for a system consisting of two pulleys of diameters 
0.9 m and 1.2 m, centre distance of 3.5 m, a belt speed 19 m/s, coefficient of friction 0.3, a slip .of 
1.2% at each pulley, 5% friction loss at each shaft. The drive is to be designed for 20% over load. 

6. A pair of straight bevel gears with 24 and 36 teeth is mo_unted on shafts which are at right angle 
to each other. An electi:ic mntei• mnriing at 14fJ.Orprn supplies ,lJ:6-kW power to pinion shaft. 
The pair of gears is to be designed for 140% of the•rated• torque. The face width of the gear tooth 
is to be taken as six times the module. Both gears are made of steel ( su1=600 MPa) and has 20° 
involute profile. Based on the preliminary design and assuming factor of safety as 2, detennine (i) 
beam strength and (ii) surface hardness of gears, if Sw=Sh. 

7. A simple band brake operates on a drum of 0.5 m in diameter that is running at 300 r.p.m. The 
coefficient of friction is 0.3. The brake band has a contact of 270°, one end is fastened to a fixed 
pin and the other end to the brake arm, 0.1 m from the fixed pin. The straight brake arm is 0.7 m 
long and placed perpendicular to the diameter that bisects the angle of contact. (a) What is the 
pull necessary on the end of the brake arm to stop the wheel if 30 kW is being absorbed? (b) 
What width of steel band of 2.5 mm thick is required for this brake if the maximum tensile stress 
is not to exceed 50 MPa? 
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